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(54) MUTUAL CREDIT SERVER DEVICE AND DISTRIBUTED MUTUAL CREDIT SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a creditable 
commercial transaction by individually evaluating the 
credit level of seller from each transaction by a buyer 
and finding the credit level of seller by opening only 
entire evaluation without directly opening the evaluated 
result. 

SOLUTION: This system is provided with a server device 
6 f plural client devices (terminal equipment) 2 and 
communication network 4 for connecting the server and 
the clients. In this case, one buyer corresponds to one 
client device 2. Credit level information concerning a 
prescribed transaction object concerning a 1st node 
device consisting of the seller in the transaction is sent 
to a 2nd node device consisting of the buyer. When the 
request of credit reference is received from the 2nd 
node device, concerning the 1st node device designated 
by this request, based on the information of direct 
transaction credit level and the information of inter- 
buyer credit level, the information of total credit level in ... 
respect to the designated 1st node device is found concerning the request 2nd node device. 
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ti3£-r4iss«t«t. Kria»3©*!ra#e6c<fc»j»6n 
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-c a: suassss ^ (c u -r***m 5 ©*as# 
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arc. *■» F«7-*tf^*;*(cfetf*Hb»#fc*t-r-57c 
•3*©Mffl«rM^T-5fc». ©IB I J: 0* 

f5Ci&<. ^»©^ffli©**ra^U"C^»)#©Mffl 
[00 10] 

[PJH*J8SW-&fc«>©*ia] <i»#«i ) 
HX5I±©5S»)#«:«E!«-^1 ©-/- F8WC3<,»r© 

^©ffiSi^fcH-riftraam^*. ii<r»#«t*r 

o-C. |Jia»2©^-FSS^iitS^f-7fcHSt9l©«S« 
^tcS-^«,^rmi^ 1 ©^— F*ES©-?-*i-« , *i{COI,>t: 

^gi, msm2os- F$£s©5^©e#tw©ffe© 
#B8«fflS©w**iais-r *£& 2 ©feists t . mrtasg 

2©^- FSS»6fiffl«*<MWS**Wtt»fc»£ 

«c. ggi^-cfgjESixfc^iw^-FSaacc^^r. H« 
iaa«ixfi«fflSf©tt#g*j<fco f wriBHi.^ra<tffla©« 

^fgS3*i/c» i - F$is(t*fr s*g^fcjfcmffl& 

©tt«4^*-S^*©<t fcJMt UfcC <!: «:«f®t<b-r 
[OOlllJfSKB. MEAOMK*. MiBffi©^ 

- F^sLifimummstircm \<os- fsihkoots 
*fcMiaB;sBS(5isffls©iff«<k. m&m.m&\mm&. 

^jegritMieffe©^- F*8Bfcoc»-c®&&*ift:3WBS? 
*bfcm2©y- FSigfco«,>-r©HtrfBHc»*ra<ifflS 
©Wat {cs-5t>-c^6nfcra«as(? i«fflK«c^<,* 
•c. «5ai^^w«c(tfliK©«««*«>sci*ii$S[«t-r 

?MlfflS©1S«tC&WfifflS©«««:iB | ft^^. «35B*§ 
^W>S«fflS©tS«**«>-5 C t 
(S«^4) «. K5l±©5e»)#«:«fiW*^l©-'- 

Rl»#*^j«Sfrs»2©>-F^^*»lg»rS/c 
*©^»tB2 : 3Hi^7 i At?&-3-C. ffi&M2<Ds- F 

ilg^fifL/trS-©^- FSatcUSH^-^^ 
Sn. MTB^^-FttBtt. ma— o^-F*at#je» 

s e #*s w -SHif ^©ffls^«ts« i «cs-^ ^xwm 
sn/cM**. wBB^-^wsw^o^-Fsa 
(csiwl., uta— ©^-Fi«B. m*-^t^bt:# 
p,nfee**>e»iriBawt»a©^s j Sri^*^-c»e»4a/c 
tsa(c»-3«,>-c3fS©|ira^ i ©^- F^SKo^r© 

50 [0013] (»*S5 ) ^li©^?)** 
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mum^mmmmicm i ©awwna (at i ? * 

m i ©ass*© «t . m #*iStria^*7c© > - Fi£g-e& 

fg. a#=£^5fe<fc-r-S- / - FSStc. Brg©B?IBM51 
©^-F«S«rtg^-r-5aWS"tft«£. 0jas<B&l,TSfl2 
©BWttia (12©vi?5i't^-) *i9^Ute<*"ia 

*^£©#*as<i-r*3t2©*!yi#&<!:» e^*j^iaffi 

©y-F^a£ttS«^K. f§55E3*ifcSffi§5fc©- / — F 
«S«bfcB5fBS6Sfl«*{C<fc»)f§3£SnS^ 1 ©^- F 

sggKoo-citBeiEtt^giKSttsnri^wiiBitsm 

Cti^K^l©^- F«S«:Stje^-4Srft:i6ttt"|a 30 

teSkt-tzmzvtf&w&SLt. a##roiate©^- f« 
s-c*ss^«c. *se;*nfcSfiSfc©>'-Fgga>6S 

MO/c|?iB» 1 ©^- F«S*fiSTSSSISJ«««i:. B*T 
lam 3 (DWm&Wt (c J: 9 f# 6 tifc^E» 1 © ^ - F«S(C 
^rTSWiBtfraiS**:©^*. Ji5£3*i*:i£«$te«taHi 
■rSS?4©^l#S<t. SigH^iJiBS^JC©^- F^ 
S-C&S«^tc. i5S02©«ia^©«cJ:4Jlim*^T 

e^jaiM^i-ri^-FSg^esmi/fcSj 

»!ltS««: «fc «3 ti SIS 1 © -/ - F&gtcot,vc©i£ 

^>ft®ffls©««*. g«ofc»t£^-s*m*s«*>e> 40 
*ti£-rss!rie^2©@wm« d2©vy^t^< 

-) £^CT»7dB*<*€>K:$ri2fn©@«t8* (*i 

C 0 0 1 4 ] 0< t*. iWIBffr5©#9I#jatt. 
6nfcS5fBK«K3lfiffle[K:»fffi©^4aii:fc» 1 © 
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igi;ft3l2©fil£. ^s&3f^©fiWI8i9K:j:0^«>6n 

fc^a«rtifflSK:0rS©^*^ v ftm 3 ©<» i & antrr 
scttcto, ®rsa*i^&©i8K©ti« ; &*«>*<fc5 

[0 0 1 6] »*L/<«. tJI2S*7n<!:fc£-'- F^S 

-t-r *<fc 5 {C5ej&fc«a©«w@ o©®s*^sw s 
[ooi7] *fc. w}\±.<jm*>ttmsL-? 
Fiis^fJcu-rs^feSAenfctt^Hc^^^cc^ 

f&L/-Cs8W6nfc^-Filg-C*-o-C. Bl^lJiOTSt)* 
1 ©^— F^gKot»r©Bf^©m?l*f#l 

^g^a^ft-rsfc*©!^^^^-^- F^a 
Birt2^ 1 <ds- F^go^-n^nK-^t^-cSfe^txfca: 

S9t?l«fflS©Wate«t^S^2©v- F^gSftclsr 

-se^J^offi©^- Fsga*»6#6nst»««:s-^«r> 

TKffi©^- F^t©*ti-€ , *iK-3i»-r3E»fc6tifcH 

^cc. @#*e^*s«fccm^£L/S(rfa<fe©>'-F^^ 
<f **«t^£-r s«fc ^ (cjEa>fcit*©swfflf u©^k© 
jested-?-*:, te<a©^-Fiig^^«:. s«5fe<t€ts 

^- F$gg*s«fcCJ s SIM5fei«:5^- FSS3g*!§3£-r£t» 

**siM-r sttfetc. Kf6©-/-Fi®*^K:. a# 
#(3£a&fc&{&©^- F^(c*fr*W^Mc>^ra(tfflS 
tc® 1 ©@wt»ffl**c-c^Aifi***§5e-rst»a«r2i 
©a&s*© <t . a#3&«wf assftTc© ^ - f* 

Utt&. Um*&m9t L~? 2> s - FSWC . 0fS©Bfliia 

2©«ya*m<t. &&imufe<Ds- f^b£*:sis^ 

- F§^tC#£T£$rft:&#ig*§S<!:-r4S& 3 ©«KI* 

©i. a**^^©^- F^gTN&att^tc. fi^s 

tifcS©5t©^" FitB*»'&««^'fc*nB» 1 <DS- F 

^g*ms-r s^sott^i . flirted vmm^&ic j: o 
»6tifc^r 1 ©^- F^gKSrtr-siirfat'ra^i© 
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C 0 0 1 8 ] if?* b < «. «5Se£r5©A&8!#I8tt. 

[0019]SfSL<tt. I^2S^5©«HS^I8». #«> 
fili. a#3&tira^H 1 «:J:»JtgS3n*01©v-F 

^gccot^r^&fcMtaiesa?? igfflgw:^©^* 
fc^mmmmicmmom^^m o fcJB 3 ©<s <t £jra3§t-r 

[0 0 2 0] if*b<«. mfS^^TnifeS^-KilS 

[002 1] re3i±©5S«)#%«^- 

■Sfg 1 ©v- F£^(col,»T©i^5E©B«[*MMcB3-ra 
«/Bffitf«S\ M(,»#*«liW*m2©^- Fiia{CSI 
HIT S*BS^Ht*-^i?a©^11f»ffi^*ffi-C* o 
T. mflBSf 2 © v - FggtfS^T-o fclfc? l©J&Jgft*a 

{cs-5(,»-cs5iB^ 1 <ds- FKs^n-entcocjf^ 
»6»nfcttga2§iMfflS©M«*fas^-iiifetc. tsr 

iB^2©>'-Fi^©55©a#«fl-©te©>'- Figg 

©««*iBlSL,r*J#. Ji5i2l&2©./-F£ig*>6<IJB 
M£;©S5fc%£ttttttfc*B£{C. ^3jtt?J§5£3*ifcSP 
1©>-F«Hcoi,>"C. MSjaSSR?Htfflfi©t»«te 

^2©-/- F^atcoorc^fg^snfcmi©^- f 
1 0 0 2 2 ] fsm\±.<m^^im.t 

«»-r4fc«>©^»*BS^fi'>^fA{cJ:4^f(ffia^ 

iMt*-,t. mri2»2©>-F«a©5^, 
^5-©^- Fsgg*»6f6©^- mmztpMuxm- 
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ssstt. H?riB-©^-F^s*ss«)fc@*mffi4. tas 

©y-FSSKKStlHU iJiB— ©-/- FSSSK. KJl'- 

y*^-ur^6)ti^**>6Bafea#fi«©^*^* 
t,r©6*ifctif«Kg-3t>ri^ii©«rfesji 1 ©^- fss 
a{coo-c©ftfflfitt«*®»-r 5 c <b *»m<t -r s. 

[0 0 2 3] Sfc. ^IfcW*. ^^©SrO^fltfiXT 

■sis 1 F^gcco(,^r©3fs©8si§i*t^ccia-r4 
10 ftfliffiraia^ Ht»#«:«^fr602©^-Fiia8f*s 

^»-rs^t«?)©^tStfflS^Mi'^ ^Atc <fc S^iStfflE-^ 

tjjs-cfe-jr, ^^2©^- Fna**^ 
K^Tr>fci5«i©j§ffilt$BK3rH>riirie0 1 f 
$5s©*ti-eti{co»,»TS«?>6tifcas!ax5[(BfflS©w 
m*s&zf®M2.<Ds- F3is#Kjg-r-&s#£W©ffe© 

FilS*>e.^64iSt«ffl«:S-^^-CSEffe©>'- Fit 
g©-£ft^fttCol>T©&fc6nfcMO#MafiffifiSDtf 

^*7c© j - F»a <t & zmisic . e j; o* 

20 L,8ul2ffe©V- FJSg5*:* £iW&£<bT-SJ:5CC . 

®&fctt#S©£tt«b©iI&©JR#K:S£or. ^Effe©-/ 
- Fi£g2c*(c. SMSfct&S F^4s<tjy t 3K15fe 
<!: U Z> s - FStt«f&J»- -Sff 5 <!:<!: *>*C . 

Sffi©^- FSS** tc. Sa-JiS^fcgEflS©^ - F« 
g{c*fT*H5iaM^#S«fflK«:m 1 ©HW««^i; 

©y-FSgt&-sj©^K. sjiBiiim*^T a 
FiSBc. mmommmi <os- 

30 mi^wt&^fcpmmmtayMimmo. 

<Ds-F&&t13:Zm'&lc. f&SStifcSmit©^- F 
•5S^l/fcB«IBS^iJm#aK:j:0fi3£3h5^1©^- F 

ic. tmstiitmwm&zmcx&tcmt&ijn&o* c 

g#*<OTfefl6©>'-Fi®'C*-5i&^-«:. mfesti 

tc&m%<Ds- pmwfrfi&mistcmzBm 1 ©^- f«e 
g*j§3e-r ssssiHt m t . B?a^ enfcK^ 1 © ✓ - f 
40 sgs«:»-r-5i?a«fraie*i©^*. i§^snfci^t5fe 
(c^ftb. e^a*sffiris^*7c©^-FSs-c*s«^ 

«C. mrS^{a*s^7L/c^. e,&43l«5fei-r5^-F 
FgimiC-i<.>X<DS&&mi3:mm&<Dtfi¥l*:. &mLtztt 

j£^-5*raMm*»?>*nc?r -5^13^2 ©awts«*«D 

[0024] J£Lt©S^W«:*Jt>r . Sf $ U < tt. — K 
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[0025] a±<D^mK&Z¥£Wl [ tt&fc& 
[0 02 7] 

ztitc&jzmt&m^x. vv-zzmtxysKsc 

[0028] ^msmmreiz. ±fa<z> <t ^ fc^&cfeo 
x. m£k<D?imgi3:£<DW\<^i>m&^x. ^K>^<om 

xmv&ettcmmvmmzmK ^(D^^mmitr 
-So fir, e#^ieswffBb^o*© 

[0 02 9] 0#>*>. *HiS^®r«, SSl^O^ffi 

%>i><DX$>Z> 0 40 
[0030] *S8*»«frCtt, J»T<Z>«t&££8rS. 

[003 1 ] 7cK)^y (D&mmm&Zs publ i k 

(y) tSTCiiT^o WHlffltt&tt. 3SD#<bit 50 
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[00321 rwmmmm&i Asxt^w. ^ 

&) £ k direct (x, y)rg"rc4i«. 

[0 03 3] mmmmmmi *t»#a»&*s*> 

& 6 & o j?>ss s nfc - *Mt sffe^at -r 

[0034] Hl^x^6«^^£SI3«*;frtyfc559 
*y<DH!«»SI«flia** indirects <x. 
y) -C*-r*><D<b^--5„ ^SeSfc^STCH:. Ml>#x^6 
^/c^O^yCDfB&BtSlflffift indirects 

<x. y) *;fc©J;5Ccor«»**>©£-r*. 

[0035] indirects (x. y)=X we 

ight Ox. z) xdirect ( z, y) 

CCC 4 weight <x. z ) rMt*#x*6* 

S^ 3 ^ z 0 * y cc*t-r ^ t>%m&WL 

5l«fflSdirect (z, y) OS^Ci oTCKlffl 

?x^6^0?y©gMl&MMc redit 

(x. y) ^C(DJ:^CCUr^^o 
credi t (x, y) =KXpubl ik (y)+L 
xindi rects <x. y) +Mxd irect 

(x, y) 

indirects (x. y) = 2 weight 
(x. z) xdirect (z, y) 
fc«£L. K. L. Mtt^» 

m^Sd irect (x, y) direct (x, 
y) xwe ight (x. x) (tctclry* e ight 
( x . x ) =M/L ) £ L"C±fB<Z> i n d i rects 
(x, y ) CC^ifc, Cti^r indirect (x t y) 

[0037] credit <x. y) =Kx PU bl i 
k<y)+Lxind irect (x. y) 
indirect (x, y)=I weight (x, 
z) xdi rect (z. y) 
fetch. K. LiiS» 
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fc:fe, weight (x. x) <tL>rtt, «i«we i 

[0038] bito*. c<Dit«5&&jBi>£ 

ct <x. y) c<DEiKDrasre?iMflaerc*o. 

weight (x, y) tty=x(Oi©^Sr^Mtr^ffl 
[0039] C CC, I*?J4ffit»tM^ifflKc r e 

d i t (x. y) %&&&mic^>xwvw-?& D 
b, c, d> . ni<>^&3mm% (e, f. g> 

[0 04 0] £/c, a«K?l«fflSd i r ect (x. 
y) ii»we ight (x, y) tSWTcDJ:^ 

direct(E,B)=2 . chrectCE,Q=l 



* direct(F f A)=2 
rect(F,D)=l 
directCC ( A)=0 
rect(C,D)=3 
weiqht(E,E)=3 
weight(F ( E)=l 
weiqhtCC ( E)=2 
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direct(F,B)=3 , direct(F,Q=0 % di 
direct(G,B)=2 . direct(C,Q=a . di 



ch*rect(E t A)=3 
rectCE,D)-0 



indi rect(E f A) 
indi rect(E,B) 
inch rect(E,Q 
indirect(E f D) 



= 3X3 + 
= 3X2 + 
= 3X1 + 
= 3X0 + 



di 
* 

2X2 + 
2X3 + 
2X0 + 
2X1 + 



weicjht(E,F>2 . weictit(E,Q=l 
weight(F f F)=3 . wei<*t(F,G)=2 
weiqht(G,F)=l , weic#it(C,G)=3 

10 F tcffiS-T £ Ml e> ^yt5^EfI(D^<D ^ - 

Ftcfi^-rSHl^0^ffiiB*«:*f-r^<lfl3S-C^^o 
[004 1] ±&<D&mZ#i<D3£tCttA-?Z> C <b tC<fc 0 
RBSSSSHIffiKi nd i r e c t (x. y) ^«So 
indirect (x. y ) = Z weight (x, 
z) xdi rect (z, y) 

Dzk*trctt-rz>mmw&\mmmi ndirect <e. 



inchrect(F,A) 
inch rectO 1 ,B) 
inch rect(F,C) 
indi rect (F,D) 



Em * 

= 1X3 + 
= 1X2 + 
= 1X1 + 
= 1X0 + 



F14 
3X2 + 
3X3 + 
3X0 + 
3X1 + 



Eg& Fmm 

inchrect(G,A) = 2X3+ 1X2 + 

indirect(G,B) = 2X2+ 1X3 + 

indirectCG.O = 2X1+ 1X0 + 

indirectCG.D) = 2x0+ lxl + 

credi t (x, y) =KXpub 1 ik (y) + L 
xindirect (x. y) 

onnzn 5tt&&mmmc red 

Ocfc^CCtt^ fetch. ft$fcK = 1 



i t <x, y) 
L= 1 £U <£fifl 



40 



G^d3 
1 x0 
1 X2 

1 x l 
1X3 = 

i rect 

2X0 
2X2 

2 x 1 
2X3 

*d i rect 

3X0 
3X2 

3 x l 
3X3 

T^publ 
P u b 1 
P u b 1 
p u b 1 



= 1 3 
= 14 
= 4 
= 5 
(E, 

= 9 
= 1 5 
= 3 
= 9 
(E, 

l=j ST 

= 8 
= 1 3 
= 5 
= 1 0 
i c (A) 
i c (B) 
i c (C) 
i c (D) 



y) \&X<0&5fcl$Z>« 



y) 0CCfc£ o 



= 5 
= 0 
= 0 
= 2 



credi t(E ( A) = 

credi t(E,B) = 

credi t(E,C) = 

credi t(E,D) = 

public 
credi t(F,A) = 5 + 



public 
5 + 
0 + 
0 + 
2 + 



credit (E, y) «^CD<t ^CCtti„ 
indirect -alt 



1 3 
1 4 
4 
5 

♦ 

indi 
9 



= 1 8 
= 1 4 
= 4 
= 7 
credit (F, 
rect ^tf- 
= 14 



y) 5 *C&£ e 



C8) 
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credltCF.B) = 0 + 

crectit(F,Q = 0 + 

credit(F.D) = 2 + 

publ ic : 
credit(C f A) = 5 + 

crechtCG.B) = 0 + 

creditCG.O = 0 + 

credltCG.D) = 2 + 

[0042] <tC^ IHgiKSHiJBffid irect^ 
eigh tfctt!*CDH^ <±iaoft:Wc:te#&«Sgl# 

[0043] direct eight CCOHTtSt^ 

7&$-C£& J: ^"T^^l 1 (D-ffikte* direct e 
i sh \<D7-%±-C*:%;±U£;my A MCfgJftU ^ 

[0 04 4] lg2<D;frS&J:, «gg^-#-C&Sd i r e 
c t ^>w e i g h t ttSlC^@t-f hJCSSL. $> 

tr»*SS*i;u--r-SCi(CJ:0, g^iiSc red 
i t (x. y) &i£&>Z>yfWX$>Z>* 

li^StOitSi, weight (x. y) <Dft 

indi rect (x, y) <Dit#fc*M<r^x£i&*£ 

l>^xCcR^ci«:i:Otf C<D£&. weight 
Nire c t©rt§4SSl5:^<J:^fct Sfc^ H 
l^xtttcr ed i t (DtZJWfiiCCV^ v 9±2sj<— m 
lfcjg^ weight (Ctt7^ ? ^ t >^-*m 2 4» 

m2rS8^C<bCC<fcD. IELl>*gS3:»&C 

[0046] *HJ6^SSCC<tti», HC^<DSfB««* 

[0 04 7]turr«, i:0»o<*SSteJKSSK:^>^r 

<fc^(Cd i r e c t^we i gh t<Of-Z±X%: : £± 



1 5 

3 

9 

* 

indi 
8 

1 3 
5 

1 0 



c r e d 
rect 



= 15 
= 3 
= 1 1 
i t <G. 

= 1 3 

= 1 3 

= 5 

- 1 2 
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y) \r&<D£*>KLt£Z> 0 



10 FK&JfiU hifi&W^<om^ 

[0 048] ii cc^sufi^ec^ffls^m^^T-A 
<Dmj&&^'? 0 *vxrA(t y~-'*$me ±m&<£>? 

[0 04 9] ^^^T>h^2«, mT&VfohVfo- 

[0 05 0] CCrti. HlM^E. F. GtlO©^ 
-^^T^fe^i-r-So @1CU*. HC^E. F. 

Gtc-en^n^nsr ^ 3 ^ ^ a t > h sis 2 ^ u 

[005 1 ] -9*-^g6 JrlB<D^fcr!^ h tcffl^ 

4>£< £fcl»£/tkfc^#^K<fc&** 
[0052)6*5, 1f-^S^6 <t^^T>h££g2 

40 [0 0 5 3] H3(C*Hffli^iC^^^^T>h^S 
(DSbfPCD— WJ^To 04(C^^^T>hilS3!P6*^- 

[0054]i/c a6tC*Sgjffi^®CC#4lf-^S 
50 [0 0 5 5] Zf)\'-?K.m'?Z>&n\<>"£®\<0>?v47Zs 
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e c tM^we i gh t (Df— *£^-^£l§6 Ceil 
(Xt-v7S 1 2) . 

£0. S^SfciSfiTciU BWm^IDi, 
^Oiia^-r^- Y£. ^SO#tcS«*^d irec 
tWe i gh t <Df- Z £ -yfe— S^&fE 

[0057]ftfe CCtlt Mt^X<DHl*#ID = 

BCDHC>#I D = B, 3S0*C(DMC^I D=C. 

[0058imH B2O0»<D»£\ M^Ett, d 
i r e c t <x. A) £0X3. d i r e c t <x. 
B) £0X2. direct <x. OiUh di 
rect <x. D) £0X0. weight (x, E) 
£0X3. weight (x, F) £0X2, weig 
ht (x. G) <tbTl£J£frr£o 
[005 9] MftM v *z-V>1iCtetf h^- 5U<DV * - 20 

#>oT&,&t>U ^ftcc*©?*-* I D <F9;U*d 
irect (x, A) til, weight (x, F ) l£ 

6) &ttmoxt>&i<K 

[0060] ^-^SK-e©^-* i n&fm-r 

<Dfr*m%i-?2><}:5itoxi>&i,\ mmv&zj 
a. mar. — srara <m«i etc 1 m$>z>wz im 
racciiHi) , &zwz^~z<D[H&&$mztiiz£ziic 
mm. ta£&3Z7Lt>nz> 9 30 

[006 1 ] weight (x, x) ©ffitt, 

-;*£gg6rtTBSffi£U ^^>fr>hSIS2^61f 
-^•^a6Cc«KSIL«:l^J:^«:i/rfc^^^o — 
0rSO^8ffi8{W<D1fw^g6«, &*:^T> 

%> (Xf ^^S2 1 ) „ 

[0 0 6 2] i>L&mUttjt v^-V>ifiM^v^-V> 

^g6». direct (x. y) iwe i gh t 40 
(x, z) *m8tiC7ik?£5rj:7'~7)\sXWW??>h<D 
£*?%>* H8 (a) «indi rect (x. y) <Dt* 
->OWD— WX$>*). MB <b) fcfcwe i gh t (x, 
z) cdt^— ^jKO— 09£?STo 

[0063] W^tf, H2mWL/fc<fc5&ifi^Cfcl> 
T\ HC^E»6. Mlr>* I DibrE, direct 
<x, A) £0X3, di rect <x. B) £ OX 

2, direct (x, C) £0X1. direct 
(x, D) £0X0, weight (x, E) £OX 

3. weight (x. F) £0X2. weight 50 
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(x. G) <Dir-**:§fiU *t»*F*»&* I 
V£OXF. direct (x. A) £0X2. d i r 
ect (x. B) £0X3. direct (x. C) £ 
OX0. direct (x. D) £OX I. weigh 
t (x, E) £0X1. weight <x, F) £ OX 
3. weight (x. G) <tUt2©f-^*Sg 
O. M^^Gfrb. I D £ OXG, direct 

<x. A> £0X0. di rect (x, B) £OX 
2. direct (x. C) £0X1 , direct 

(x. D) £ OX3 . weight <x, E) £OX 
2. weight (x. F) £0X1. weight 

<x, G) £OX3<Df-^^mOtcM^. di r 
ect (x. y)©f-^JK!)rtStti8 ( a ) JCffz-f 
<i:^(c&r), weight (x, z) ©f^^WWg 
ums (b) *C5Vj\fc9«:&*. 

[0 0 6 4] Xf^^S2 3tC*Jl^ XI©* 

o/c— &<D7 s -Z<D&ifij£SStiX< SCi^*SJ:^ 

(JBK) 

[0065]-^ Ii-wt8a6tt. 4360*y<D&W 
(Ifflgpub 1 i k (y) *Sffi-r*7—^l/*f*%. 
^Mffigpub 1 i k (y) ^JgSr3ti/c^, ^(O 

[0 06 6] -9w<SaE6t£. &MO^#>e>ISf# 

Udi rectiweight OWfBtt, * v h ? - 

acctsffi u *s j: fc^eg^i t L,r mft? z <d £ -r 

[0 0 67] actc. ^^-rr>hSS^61f-^S^^ 

om&mmm.<Dm^&t>&£. ctna&goxoy-'* 
m&frt>#^jT> bg^^<DM&tc^*xmm?z>o 
#>\,~zfscmr?z>&m^mx. ^^-<r>h^S2K:<t 
*). mmcDfj ^>?x, v-'*msG^. m^&D*& 

S (^^*^^S 13). 

ii, asig*jii«7c<tu. &»<om^i d£. mm 
&ffim<om$zt:nk'?^-\ : £* mm&mn^mc^ 1 s 

*f^^r, iim«94*iiO"C1fw<S|g6CCiSf3T 

[0 06 9] mtf. Ml^E«, ^0*1 D£OX. 
A. B. C. D*S?#-f£o fw^g6tt, S 

^^S22), 3^1^ ?-fe-^*CClBiE$ftfcHt^I 
D<Z>m>#x^6*/tS550*I D(Z>^0^y<D^(t 
fflgc r e d i t (x. y) -eti^ti*. lu^L/c<fc^ 
{Cbr*d&, S*7n<O^^^T>h$?S2CcamT^o 
[007 0] WAtf. H7<D<fc^CC. S^tcO^^^T 
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[ 0 0 7 1 ] 09;ttf. W«,>#Ej&>65S9#I Dil/t 
A. B. C. D#g3fc«**i;fcig-^ directiwe 

i gh to#t-y;Kort$#H8©i^r«Jits 
£. |gO?ID = Aicredi t=l 8©2t, 

ID = B<tcredit=l 4©*h I D=C<t 

credi t = 4©W. ID=Dicredi t 10 

>FSgg2fc:2Hr*-S. 

[0072] ftfc. _tffir«. Ht^x«1f->'^S2 
D*ffi^cie«rr*09*^t,fc#» c ©*#£«:** 

red i t &Wi&?Zm£K.l*. Sft>* I DibtT^CD 

g**-r=i-F (m«:m>3M d = a l D ^tets-r 

[007 3] Jiia-Ctt. SH,»=FxW-!^-^SSS2 20 

fflKcredi t?:lft4J:^K:LTfefil>. CCDtQ 
^{C. JISF^ 5»*-yttJt?. ^<l«Sc redi ttc 
#j£or^«j#i D£fB®-r*tt;*>»){c. I D£ 

father . &&mm&c redi t *^«»e«>6*i/c^ 

[0074] «±©<fc 5 §(,»*©««« «*-*8tc 30 

[0075] ^K. #£SIB©»2 ©0§&6JKStt:t&&#ffc 

^0fc<i:5{C^£»)#»a#<Dd irect^weig 
h t©^-* ttSlfW hKttttC, ^TciftS^*)* 
«H&*J:Cflltj£& ^^-^/C/ofc* 

mVttM&mmm.c reditu* F?-f_tT?#fit 

r e d i t &f?6ft* <fc5 (CL7fc*§^<D— jgi»&<&-C& 

[007 6] 09tC*3ISS0SI«:^^tJtfflS:^<ai'^ 

(ig*SSg> 1 2 £ K^gra%S^T*fc»©il« 
S81 4&W*.X^Z 0 

[0077] ^- F3SS 1 2 tt. ffii£<DibZ #Jl>-7K. 

m?zm^^<D&3&m-e&z. xmmmisrciz. 1 so 
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-3©Hl>*£ lo©>/-F§Sai 2#*fl£-r-54>©£-r 
£. CCTtt, Ht>*E, F. GtflOfD^-T'^ 

^rs*>©£-r-5„ 09tc«. m^E, f, Gcc-en 

*j. i-3©^v-^*^^-e^>n-©^{cj:-?r. 

[o 07 8] adwi 4tt. ft*)^tm^&ffim5\<D 
fca&cctsissMrr** ? f v-ztm— ©*>©-c*o-c 

*—*v r-t?*-?-C4>&<r»U f6©t>J&>&&*? F-7- 

fr*o-cfem». fc*. 9flMHi4t*. 4>&<<»:*>i 

[0 07 9] &*J. >-F9ttl 2ra©ii®{CW> Bf# 

^O-CW. ®mfB^iE^&fc©^&£C<t2:i2tiET-5 
©AW* 01- 

[0080] #3**»BSSWtt. iSiglR 1 ? HtffJJ^d i r e 
c t ( x . y ) £m&g$k w eight ( x . z ) «M 
t^x©-**--/ htcffilfSftr^SiL. Cti6«ffe©t»- 

FS£»1 2tt. -£©Mt>#S#©d i r e c t <fcw 

eight©f t -j'*. F , 7-*^gB#>e>astf#sft 

[0081] F§SSt?tt. mtf— SfflPB 

<09*li 1 BCCl@*-5(r>ttlSHiC llsl) (C?^-#£ 

jg&ru *£c»ttBiB$7*-**ig§f-r-5*>©£-r-s. h 

10 (a) <!; (b) {CMt^E©^- Filg 1 2©«l# 
•r-5ig&lR3lftfl3gd i r e c t (E. y) £S#fl8* 

weight (e. z ) ©-^-^^-eti-en^-r. 

[00821 H11 (a)t(b) (CM^F©^- F 

1 2 ©fi^^*ii:^?l«ffla i n d i r e c t 
(F. y) il*Mwe ight (F. z ) <Df-in 

[0083JS12 (a) t (b) (CSt»#G©^- F 

1 2 <DQm?Z>W3m&mmfg. iiidi rect 
(G. y) iS-NSHBcw e ight (G. z ) ©^-^ 

[0084] *48. 0 1 0 ~S 1 2©S5 ! — ^U*©St 

tits:, m i ©sess^^tctewsa 8 ©#■?•- ^i/*©» 
Fi^gi 2©«jmt-^risiprrs. 

[0 08 5] CC"C». Hi 5tc09*^-rJ:5{c 

-s* • y u- • ju-^*jgfiifrs095cot r >rtftwrs„ 

Sl 3 (a) {c^teJ&^K^S^IMTnt&S^-Fig 

s («t. amTc^- Fiia) ©^©—09*. 11 3 



(12) 
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^/tGtttwe ight (E. G) <Dffi«##>e>£t> 0 
[0 09 9] iWC % E^fcF'V fflSlittma g 
i c number ( a 1 . a2, a3. a 4 ) £r^l£ 
(@15*p3)o al. a2, a3. a4ttE6W© 
Fr&Mt£*0*>fct>„ HI 6 (c) «cy-FE*& 

[oioo] c c-css. ^o^Atc^j&r **ra 

[0101] ^tc k F^ttSdl/^ra<S*K:B:gaK5l 
ffflgxl^MtG^IS (01 5*p4) o 01 
6 (d> ics-FFfrZy-VGttmmr&Sy'te-V 

RA = weight (E, F)xkxdirect 
(F. A) + a 1 

RB=we ight (E, F ) xkxdi rect 
(F, B) +a2 20 

RC = we i ght'(E, F)xkxdirect 
(F, C)-+a3 

RD=weight (E, F)xkxdirect 
(F. D). + a4 

Gr«^bA:4inilMKfiCilfflEn3lftSftxs» 
^Jn^rEtcig-To HI 6 (e) te-z-FG^fc^-F 

e ccsarr ^ ? -fe - 2*z>— 09*^*r . 

RA = weight (E. G)xkxdirect 30 
(G. A) +weight (E, F)xkxdirec 
t (F. A) +al 

RB=w eight (E, G)xRXdirect 
(G. B) +weight (E. F) xkxdirec 
t (F, B) + a2 

RC=w eight (E, G)XRXdirect 
(G. C)+weight (E. F)xRxdirec 
t <F. C) +a3 

RD=weight (E, G)xkxdirect 
(G. D)+w eight (E, F)xkxdirec 40 
t (F, D) +a4 

indirect (E, A) = ( (RA-a 1 ) /k) 
+ w eight (E. E)xdirect (E, A) 

indi rect (E, B) = ( (RB-a2)/k) 
+ w eight (E f E) xdirect (E, B) 

indirect (E, C) = ( (RC-a3) /k) 

+ w eight (E, E) xdirect (E, C) 50 



indirect (E. D)= ( (RD-a4)/k) 
+ w eight (E. E) xdirect (E. D) 
fit, nhtitc indi rect i&WMfflfi£p u b 
1 ikiifcttc, 'AVJzSlcggtQ&ytt^XCDm 
^flfflffic redi t (x, y) £:^t#>£o 
credi t (E, A) =KXpubl ik (E)+L 
xindi rect (E. A) 

credi t (E. B) = KXpubl ik (E)+L 
xindi rect (E. B) 

credi t (E. C) =KXpubl ik (E>+L 
xindi rect (E. C) 

credi t (E, D) =KXpubl ik (E) +L 
xindi rect (E. D) 

t C ^~C\ iJETCttB 1 5 {c0|&ct*3" J: 5 SCigflTC^ - 
FSU£jB£*J:a»j££-r« 1 * y U 



[0104] C<Dt 



i ocDtMi-'- FSa«. fc/c i ^><£» y -fe-^ • y U 

[0 10 5] CCDiS^. JblBL/clo0>y y-te- 

Mtu^- FttKP* S-V ?-te-5> 
t>T 013 ( a ) ©Xf ^S31 -Xf ?^S3 2 
<D#JK£»T^&,«&£, *^*:/S3 4«:*Cvc*-r« 
£M>S&g<D*8i^- FSM*&^3ftfcWfS*4> 

— - y u— * 7Ktttf»lr2>-?%sy 

«c*5t,ira»^(D*«t^- Fwro&^3ftfc4>nfS 

[0106] "tti^- F«g©#JR«. 113 ( b ) <D 

[0107] 01©jUS^Si*JJ:D t ^2©SI»S^ 

JfcSS) ftiWJ/- Fg£gflSJr#ife'gJ13ft5 <3jS2<Z> 
USSJ&Si) . directiwei ght©f-f{co 
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[ 0 1 0 8 ] ft 1 <D$m&mte£v&2<o$3&i& * 
^^ittS5go*<oiiJ!Hi^P^^>o^r», fti<z>* 

S©^lSCC*Jtir«^-^^S*iCtl*^iL. ft2<D^ 

[0 10 9] ft l<Dm$mBfcte^^*>rt-<Oi£to* 
fc\mmfi$>Z>W&. V-^mmxted irect© 

SSSfct. *fl£T£we i g h t ODWfR^-^gtCil 

[oiio] fti<D*^mfcc>T#a&&£^9* 

e c t<D^-^#s^IE3*i£. ^>^-<DiEflO 
#&£ig^C<:. 29JTZ/Y$km*. *ttS*T£d i r e 

[0111] ft2<D*i6»J8«:*JC»T^>-' , «-©iittia 

tcmm&$>&m'£. s*~ Kasartrtsw eight© 20 

r tt. *ttEf Swe i gh t <Dt# *R**rfc«:lB£-r 

[0 112] &2<DXtWfl^*l>T^£tt&%9^ 
a»IAlSft:ttBOMbas«&«^, -/-F«B*J-Ct*d i r 
e c too^-^*tS!153#iSo 3S0#©iKll»s***» 
^«C % FKStt* »[£"r*d irec tO>»«l«r>f 

[0 113] ftl*5j:^ft2<DH^^®«:*5l^r 

tr>*KKE>SftK. L«itW€C|&Cr«jE a r«. «*tf, 30 
Uindirect <DiEJMt<D1UbtcMii*Xi*>Z>m£t 

[0 114] £LhO>S«MBfi£* V7 H^xTiL 

® £ n > t* ^ - £ cc j|t f 3 £ ft: :/ a V ? a 3:1 
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: [0115] 

[HI] *^<Dft 1 cO^SS^^g^^^tBS-^ftv'X-r 

[■2] ^^tm^^m^^Mi>^m<omm&( l c^> 
[05] #^r> h*ai*»6ifwciBKK:26«-raB 

[06] *^^^^4^-^^S|g©i6ft<D--«?9*^ 

[@7] ^-^§gg*p*>^-/r> h^gcc^ft-r^ii 

[18] -r- ^ £®I1T£ ^ — :/^<D— M£^T0 
[09] ##yjiOft 2 C0|l|JgJf5ffltc^5-5>{ftffl2-5(g^> 

[010] f - $^rf It^f -^KD-W^f i 

[011] £ ^^oy—m^-rm 

[012] f - ^^f IT -^;l/©-Sl^^f @ 

[013] ^smmicm&mmTitft&s- f*b* 
[0 1 4 ] .awKE^- psa*^**^- b'gmtcmm 
[015] * ^-fe-^offinofiw^-ria 
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